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I, Clifford Charles Shone, do hereby declare and state as follows: 

I am currently empbyed at Health Protection Agency, Porton Down, 
Salisbury, Wiltshire, UK, SP4 OJG, as a Scientific & Programme Leader. I am 
also an inventor on the present application (CA 2,264,1 91). 

I have been actively undertaking research in the technical field of clostridial 
neurotoxins for over 10 years. As Scientific & Programme Leader at Health 
Protection Agency, I am responsible for several projects concerned with the 
exploitation of protein toxins including vaccine development and therapeutic 
antibodies. A copy of my c.v. is attached showing further details of my 
academic and industrial experience. 



DECLARATION UNDER 37 CFR § 1.132 



Sir: 



I am familiar with the prosecution history of US 10/527411 and have read the 
Office Action dated 3 August 2009. 

In this Declaration, I confirm that it would have been routine for a skilled 
person to identify "fragments" and "variants" of the recited single chain 
polypeptide that possess the desired technical functions. 



Overview of Single Chain Polypeptide: 

The single chain polypeptides recited in Claim 1 of the application are defined 
by reference to specific amino acid sequence SEQ ID NOs. 

These SEQ ID NOs comprise a clostridial neurotoxin light chain polypeptide 
sequence and a clostridial neurotoxin heavy chain H N polypeptide sequence. 
However, they lack a functional clostridial neurotoxin heavy chain He 
polypeptide (and may lack the H c polypeptide altogether). Accordingly, these 
SEQ ID NOs are termed "LH N polypeptides", and are illustrated in the diagram 
below (in comparison to botulinum neurotoxin holotoxin, which also includes a 
functional He polypeptide). 



Light Chain Heavy Chain 

(Enzymatic) (Translocation) (E 

' Domain Domain 

H N H c 



The structure of clostridial neurotoxins was well known prior to the present 
invention. 



I refer, for example, to the accompanying publication by Kurazono et al. 
(1992), which describes the minimum Domains required for cleavage activity 
(eg. proteolytic enzyme activity) of a clostridial neurotoxin L-chain. 
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By way of exemplification, Table (I on page 14726 of Kurazono et al. 
illustrates a number of L-chain deletion mutants (both amino-terminal and 
carboxy-terminal L-chain deletion mutants are illustrated). 

Kurazono et al. also discusses the structure of clostridial neurotoxin heavy 
chains, together with the functions associated with the H N domain of the 
heavy chain (see, for example, the bottom illustration in Fig. 1 on page 14722 
of Kurazono et ah). 

Fragments of the single chain polypeptide 

The "fragments" are defined in part (II) of Claim 1 by reference to being at 
least 80% the length of the amino acid sequence of the single chain 
polypeptide provided in part (I). 

Claim 1 further qualifies the single chain polypeptide fragment as having the 
native protease activity of clostridial neurotoxin light chain. Thus, Claim 1 
does not embrace any fragment of the single chain polypeptide, but only 
embraces those fragments that have the requisite native clostridial neurotoxin 
light chain activity, namely the ability to proteolytically cleave one or more 
vesicle or plasma-membrane associated proteins essential to exocytosis. The 
latter activity may be readify confirmed by any one of a number of routine 
assays (see betow). 

Claim 1 further qualifies the single chain polypeptide fragment as having the 
native activity of clostridial neurotoxin heavy chain H N . Thus, Claim 1 does 
not embrace any fragment of the single chain polypeptide, but gnjy embraces 
those fragments having the requisite clostridial neurotoxin heavy chain H N 
activity, namely the ability to translocate the polypeptide into a cell and/ or to 
increase the solubility of the polypeptide as compared with the solubility of the 
first domain alone. These activities may be readily confirmed by any one of a 
number of routine assays (see below). 



These results confirm that the amino ackJ sequence of the native clostridial 
neurotoxin L-chain polypeptide sequence (first domain) may be modified (eg. 
by introducing substitutions, additions or deletions) whilst retaining the 
protease activity of the native clostridial neurotoxin L-chain. 

> Clostridial neurotoxin Heavy chain activity 

It Is routine to confirm that a clostridial neurotoxin H N polypeptide (or a 
fragment or variant thereof as defined In the pending claims) has the required 
translocation function. 

In this regard, I refer to the attached Annex 2 (and accompanying publications 
by Shone et at. and Blaustein ef a/.), which discusses suitable conventional 
assays for detecting clostridial neurotoxin H N polypeptide translocation 
activity. In use of these assays, the presence of active translocation function 
is confirmed by monitoring the flow of tons across a liposome or phospholipid 
bilayer membrane. 

With respect to the ability of a clostridial neurotoxin H N polypeptide (or 
fragment or variant) to increase the solubility of a L-chain (or equivalent L- 
chain component), I refer to the simple, conventional assays described on 
page 8 of the specification as filed. 

As confirmed by Example 2 of the specification as filed, a botulinum Hn 
polypeptide fragment having only 107 residues was sufficient to maintain 
solubility of a single-chain polypeptide (LHw/B, SEQ ID NO: 24). 

Thus, it would be a matter of routine to identify which residues of clostridial 
neurotoxin heavy chain H N polypeptide may be deleted or modified, whilst 
retaining the desired translocation and/ or solubilising activity. 

I declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful, false 
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statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code, and that 
willful, false statements may jeopardize the validity of the application or any 
patent issued thereon. 




Signed 
Witnessed 

Dated %tMfX% J 
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Annex 1 



Confirmation of L-chain function by assaying for protease activity inherent 
to the L-chain. 



A skilled person would be aware of a number of routine methods for confirming 
that a particular clostridial neurotoxin L-chain (or fragment or variant thereof) has 
the requisite protease activity. Thus, prior to the present invention, it would have 
been routine for a skilled person to determine the presence of a "first domain" 
falling within the scope of the pending claims. 



For example, in a rough-and-ready test, SNAP-25 (or synaptobrevin, orsyntaxin), 
which are natural substrates of the protease activity of the clostridial neurotoxin 
L-chain, may be challenged with a test fragment or variant polypeptide, and then 
analysed by SDS-PAGE peptide separation techniques. Subsequent detection of 
peptides (eg. by silver staining) having molecular weights corresponding to the 
cleaved products of SNAP-25 (or other component of the neurosecretory 
machinery) would indicate the presence of an L-chain (or a fragment or variant 
thereof) possessing the requisite protease activity. 

Alternatively, protease activity may be monitored by disappearance of the L-chain 
substrate. 

As a further alternative, L-chain function may be assayed for by detecting 
protease cleavage products using of the antibodies that selectively bind to a 
product of the peptide cleavage reaction. Such antibodies are described in, for 
example, PCT/GB95/01279 (ie. WO95/33850) in the name of the present 
Applicant. In more detail, a specific antibody is employed for detecting cleavage 
of SNAP-25. Since the antibody recognises cleaved SNAP-25, but not uncleaved 
SNAP-25, identification of the cleaved product by the antibody confirms the 
presence of an L-chain (or a fragment thereof) possessing the requisite 
proteolytic activity as recited in the pending claims. 



Annex 2 



Confirming H N function by assaying for translocation activity inherent to H N . 

A skilled person would be aware of a number of routine methods for confirming 
that any fragment or variant polypeptide has the required H N activity. Suitable 
methods are, for example, described by Shone et al. (1987) Eur. J. Biochem. 
167, pp.175-180, and by Blaustein et al. (1987) FEBS 226 (1), pp.1 15-120 
(enclosed). 

The Shone et al method employs artificial liposomes loaded with potassium 
phosphate buffer (pH 7.2) and radiolabeled NAD. Release of K* and NAD from 
the liposomes correlates with a positive result for channel forming activity and 
hence translocation activity. In this regard, K + release from liposomes may be 
measured using an electrode and NAD release calculated by measuring the 
radioactivity in the supernatant (see page 176, column 1, line 33 - column 2, line 
17). 

The Blaustein et al. method employs planar phospholipid bilayer membranes, 
which are used to test for channel forming activity. In more detail, salt solutions 
on either side of the membrane are buffered at a different pH - on the cis side, pH 
4.7 or 5.5 and on the trans side, pH 7.4. The "agent" to be tested is added to the 
cis side of the membrane and electrical measurements are made under voltage 
clamp conditions, in order to monitor the flow of current across the membrane 
(see paragraph 2.2, pages 116-118). The presence of an active translocation 
function is confirmed by a steady rate of channel turn-on (i.e. a positive result for 
channel formation) - see paragraph 3, page 118. 



